Surface Registration
We model the cortical surface as an elastic sheet by solving the linear elastic equilibrium equation in the geometry of the cortical surface by minimizing the energy integral where and denote the coordinates assigned to the set of K sulcal landmarks and subject to the sulcal matching constraints and the constraint that the corpus callosum is mapped to the boundary of the unit square. We use 21 sulcal landmarks traced using the sulcal anatomy protocol defined at LONI (http://www.loni.ucla.edu/NCRR/protocols.aspx).
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The surface point correspondence is extended to the entire volume using a harmonic map u = (u1,u2,u3) with the boundary mapping constraints defined by the surface matching.
Harmonic mapping is followed by inverse consistent linear elastic intensity registration. 
